Introduction
Several culture systems have been used to study various aspects of mammalian endometrial metabolism (for review, see Findlay et ah, 1990 ) and embryo-endometrial interactions (Lindenberg et ah, 1985) . However, none of these culture systems in vitro fully imitates the normal structure and function of the endometrium in vivo (Hearn, 1986) .
Previous studies on endometrial epithelial monolayers in contact with the human embryo (Lindenberg et ah, 1985) have given information only about the attachment of the embryo. As normal implantation is considered to be an active process involving both trophoblastic cells and cells of the secretory endometrium, it is questionable whether observations on 'in vitro implantation' reflect the true situation in vivo.
Endometrial stroma cells influence the development of epithelial cells (Mahfoudi et ah, 1992) Lindenberg, unpublished (Johannisson et ah, 1982 (Johannisson et ah, , 1987 Li et ah, 1988 
Culture conditions
The culture medium used was Alpha Modification of Eagle's medium (Flow Laboratories); 100 ml were supplemented with 0.2 ml penicillin-streptomycin (10 000 iu ml-1, GIBCO), 0.5 ml L-glutamine (200 mmol 1 "1, GIBCO), 2 ml Ultroser G (IBF-Biotechnics, Villeneuve-la-Garenne), 5 (Fig. lb) . Matrigel is of murine origin and did not stain with this antibody. Negative controls were unstained (Fig. lc) .
Morphology
Light microscopy. The epithelial compartment of the cell cultures comprised polarized columnar cells with basally located nuclei (Fig. 2a) (Fig. 2b) Scanning electron microscopy. The cultured epithelium was confluent and revealed an abundance of both cilia and microvilli. Pinopodes were seen (Fig. 3a) . There were similari¬ ties between the cultured (Fig. 3a) and the biopsied material (Fig. 3b) .
Transmission electron microscopy. The polarization of the cultured epithelium was confirmed, and the nuclei of the epithelial cells were located basally, similar to the biopsied material (Fig. 4a,b) . The surface of both cultured and biopsied epithelial cells was covered with numerous slender microvilli (Fig. 4a,b) . The cells were attached to each other by desmo¬ somes (Fig. 4a, insert) . The cytoplasm of both cultured and biopsied cells contained various amounts of glycogen and a well-developed organelle apparatus. The cells contained long, slender mitochondria in close association with rough endo¬ plasmic reticulum, polyribosomes and glycogen deposits in the basal compartment (Fig. 5) .
At the interface between the epithelium and stroma, a discontinuous basal lamina was observed (Fig. 6) , and collagen was detected underneath the basement membrane, as well as in stromal protrusions in close association with the basal surface of the epithelial cells (Fig. 5) .
The density of the stromal cells was less pronounced in the cultures (Fig. 4a,b) . The stromal cells were rich in rough endoplasmic reticulum and polyribosomes (Figs 5 and 7) , and (Larsen, 1974; Schlafke and Enders, 1975) . The study of these early stages of human implantation in vivo is for practical purposes impossible; several culture systems in vitro have therefore been developed.
In early experiments Gwatkin (1966) permitted a murine blastocyst to attach to plastic in order to determine culture requirements. Glenister (1961) and Grant et ah (1975) (Salomon and Sherman, 1975) , basement membrane material (Armant et ah, 1986a,b) or extracellular matrix (Farach et ah, 1987) , or inter¬ actions with cultured murine epithelial monolayers gave only limited information (Van Blerkom and Chavez, 1981 (Lindenberg et ah, 1985) , but provided no information about further stages of the implantation process.
We modified the model (Lindenberg et ah, 1984) (Kleinman et ah, 1986) . Matrigel has been demonstrated to promote a differen¬ tiated morphology of the endometrial epithelial cells in primary culture (Mahfoudi et ah, 1992 (Inaba et ah, 1988) . It has been reported that the stroma may mediate oestrogen responsive¬ ness in cultured murine uterine epithelia (Inaba et ah, 1988) .
In the present culture system the epithelial compartment was derived from glandular and surface epithelial cells. Human collagen IV was observed underneath the epithelial cells (Fig.  lb) 
